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In the title compound, Ci 7 H 15 N 3 OS, the phenothiazine ring 
system is slightly bent, with a dihedral angle of 13.68 (7)° 
between the benzene rings. The dihedral angle between the 
oxadiazole ring and the adjacent benzene ring is 7.72 (7)°. In 
the crystal, a 7T-7T interaction with a centroid-centroid distance 
of 3.752 (2) A is observed between the benzene rings of 
neighbouring molecules. 

Related literature 

For general background to phenothiazine derivatives, see: 
Kim et al. (2011); Hagfeldt et al. (2010). For related structures, 
see: Chu & Van der Helm (1975); Hdii et al. (1998); Li, Hu et 
al. (2009); Li, Lv et al. (2009); Yu et al. (2011). 




Experimental 

Crystal data 

C 17 H 15 N 3 OS 
M r = 309.38 
Triclinic, PI 
a = 7.6752 (4) A 
b = 8.2913 (4) A 
c = 12.9469 (8) A 
a = 84.870 (4)° 
P = 82.569 (4)° 



Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
r mi „ = 0.968, r maI = 0.979 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.107 

S = 1.05 

2554 reflections 



y = 63.696 (3)° 
V = 731.92 (7) A 3 
Z = 2 

Mo Ka radiation 
jtt = 0.23 mm -1 
T = 293 K 

0.15 x 0.15 x 0.10 mm 



5348 measured reflections 
2554 independent reflections 
2217 reflections with I > 2a(I) 
R<„, = 0.020 



201 parameters 

H-atom parameters constrained 
A/w = 0.33 e A~ 3 
Ap mi „ = -0.28 e A~ 3 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: DIAMOND (Branden- 
burg & Putz, 2004) and SHELXTL; software used to prepare 
material for publication: SHELXTL. 

The authors thank the China Natural Science Foundation 
(grant No. 21120102036) and the National Basic Research 
Program of China (grant No. 2009CB220009) for financial 
support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5065). 
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Comment 

The derivatives of phenothiazine are a series important chemical intermediates in design of the dye-sensitized solar cells 
(DSSCs) (Kim et ah, 2011; Hagfeldt et al, 2010). As part of our interest in these materials, here we report the crystal 
structure of the title compound C17H15N3OS. 

The title molecule is in a nonlplanar butterfly conformation with a dihedral angle of 13.68 (7)° between two benzene 
rings (Fig. 1). The crystal packing exhibits a n-ir interaction with a centroid-centroid distance of 3.752 (2) A between the 
benzene rings from the neighbouring molecules. 

Experimental 

A solution of 5-[3-(10-ethyl)phenothiazyl]-tetrazole (500 mg, 1.69 mmol) in 10 ml acetic anhydride was heated to reflux 
and stirred for 1 h. The excess acetic anhydride was evaporated and the residue solid was extracted three times with di- 
chloromethane. Then the organic layer was washed with water and dried with anhydrous sodium sulfate. After removal of 
the solvent, the crude product was purified by chromatography on a silica gel column using dichloromethane-ethyl 
acetate (v/v = 10:1) as eluent and isolated as a yellow powder. Yield: 472 mg (90%). The yellow single crystals suitable 
for X-ray diffraction were obtained after several days by slow evaporation of a mixture solution of dichloromethane and 
petroleum ether. 

Refinement 

H atoms were placed in calculated positions (C — H = 0.93-0.97 A) and treated as riding atoms, with C/ is0 (H) = 1.2 or 

1.5 £/„((:). 

Computing details 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT (Bruker, 2001); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & Putz, 2004) and SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with the atom-labelling scheme. Displacement ellipsoids are drawn at the 
30% probability level. H atoms are represented as small spheres of arbitrary radii. 

1 0-Ethyl-3-(5-methyl-1 ,3,4-oxadiazol-2-yl)-1 OH-phenothiazine 



Crystal data 

Q7H15N3OS 
M, = 309.38 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.6752 (4) A 
Z> = 8.2913(4) A 
c= 12.9469 (8) A 
a = 84.870 (4)° 
P= 82.569 (4)° 
7 = 63.696 (3)° 
V= 731.92 (7) A 3 

Data collection 

Bruker SMART APEX 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and at scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 2004) 
T mm = 0.968, T max = 0.979 

Refinement 

Refinement on F 1 

Least-squares matrix: full 

RIF 2 > la^F 1 )] = 0.039 

wR(F*) = 0.107 

5= 1.05 

2554 reflections 

201 parameters 



Z=2 

F(000) = 324 

D x = 1.404 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 2708 reflections 

6 = 3.0-3 1.6° 

H = 0.23 mnr 1 

7=293 K 

Block, yellow 

0.15 x 0.15 x 0.10 mm 



5348 measured reflections 
2554 independent reflections 
2217 reflections with / > 2(7(7) 
R mt = 0.020 

#max = 25.0°, 8 min = 2.7° 



h = -9->9 
/c=-9^9 
/ = -15-»12 



0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 
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H-atom parameters constrained (A/cr) max < 0.001 

w = l/l^F 2 ) + (0.0547P) 2 + 0.2148P] A/w = 0.33 e A" 3 

where P = {F 2 + 2F 2 )/3 Ap mm = -0.28 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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N2— N3 
Cll— Hll 
C9— C8 
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C14— 01— C13 
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Cll— C12— SI 
CI— CI 2— SI 
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C6— Nl— C15 
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Cll— CIO— C13 
C5— C6— CI 
C5— C6— Nl 
CI— C6— Nl 
C8— C7— Nl 
C8— C7— C12 
Nl— C7— C12 
C2— CI— C6 
C2— CI— SI 
C6— CI— SI 
CI 3— N2— N3 
N2— CI 3— 01 
N2— CI 3— CIO 
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CIO— Cll— Hll 
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